ABSTRACT
Introduction
Recent studies have shown a significant association between metabolic syndrome and breast cancer 1 . Moreover, inflammatory and metabolic mechanisms can be related to breast cancer. New adequate and specific biomarkers that prove the relationship between these mechanisms and the prognosis of breast cancer could help in choosing the best adjuvant therapy. Low serum levels of HDL cholesterol, increased fasting glucose and triglycerides, weight gain after menopause, abdominal obesity, hypertension, high dosage of insulin-like growth factor insulin in the blood and other determinants metabolic syndrome appear to be associated with increased risk of developing breast cancer. Still, metabolic and hormonal parameters related to metabolic syndrome appear to directly affect the prognosis of these patients [1] [2] [3] . The metabolic syndrome is associated with increased risk of developing cardiovascular disease and diabetes mellitus. Environmental factors, especially abdominal obesity and physical inactivity, are widely implicated, but some individuals are genetically predisposed to insulin resistance. Women treated for breast cancer appear to be at additional risk of metabolic syndrome resulting from excess adiposity and the effect of treatments. The association of lipid accumulation with aggressive behavior was demonstrated in an estrogen receptor negative cancer cell line 4 . Differences in lipid uptake and storage capability may explain the differential effect of a low-fat diet on human breast cancer recurrence. Exogenous cholesterol can confers a proliferative advantage to basal-like breast cancer cells 5 . Malignant neoplasm of breast is the most common cancer in women. The presence of subclinical chronic inflammation and insulin resistance associated with obesity alter the regulation of liponeogenesis in humans, and BRCA1 expression may be involved in this process. Metabolic disorders are very prevalent in the population. The discovery of new prognostic factors in breast cancer-related metabolic changes could have an impact on follow-up of patients with this disease³.
There are few studies in the literature correlating clinical and laboratory parameters related to metabolic syndrome with prognostic factors in breast cancer. The hypothesis of this study is the presence of relationship between clinical and pathological factors of poor prognosis with the presence of alterations in the metabolic balance.
Objectives
The aims of this study were to evaluate serum levels of total cholesterol, high-density lipoprotein cholesterol (HDL), low-density lipoprotein cholesterol (LDL), triglycerides and fasting glucose, weight, body mass index (BMI) and blood pressure, and relate them to prognostic factors (stage, lymph node involvement, histological grade, estrogen and progesterone receptors, ki-67 and Her2/neu) in patients with breast cancer. Table 1 shows the metabolic parameters related to clinical and pathological prognostic factors. Histological grades 1 and 2 were significantly correlated with higher HDL serum levels (p=0.02), compared with grade 3. Higher levels of triglycerides were found more frequently in grade 3, and highest weight was related to Ki-67 positive, but only with a trend towards significance (p=0.07). There was no statistical significance in relation to other parameters, or in relation to systolic and diastolic pressure (data not shown in Table 1 ).
Methods

Discussion
There is an increase in senescent population in the Western world, and an increase in the number of people with chronic diseases. The most common comorbidity among these is diabetes mellitus, which can also be a possible risk factor for breast cancer and prognostic factor. One study showed that patients with diabetes and breast cancer with negative estrogen receptor had more than 2-fold higher risk for distant metastasis than patients without diabetes. Diabetes has also been associated with an almost 2-fold increase in mortality within five years follow-up period 6 . The presence of the metabolic syndrome can be considered an important prognostic factor for recurrence of breast cancer
2 . An association of low plasma HDL-cholesterol with risk of breast cancer has been demonstrated 7 . Studies suggest that patients with breast cancer are exposed to oxidative stress conditions caused by excess generation of reactive oxygen species and reduced antioxidant levels in target cells and tissues, and it is closely related to all aspects of cancer treatment carcinogenesis and prevention. Reactive oxygen species are able to change all major classes of biomolecules such as lipids, proteins and nucleic acids. These changes may not only change the structure of these molecules but also can change the function. Moreover, there is an increasing evidence for an involvement of lipids, lipid metabolism and lipid peroxidation in the development of breast cancer 8, 9 . Another study examined laboratory parameters in premenopausal women with a family history of breast cancer, and demonstrated significant increase in fasting and postprandial glucose, in fasting and postprandial insulin, insulin resistance and serum triglycerides, when compared with women with no family history of breast cancer. So, there may be an association between family history of breast cancer and insulin resistance syndrome. The study also showed a significant decrease in HDL among women with a family history of breast cancer 10 . Studies have shown that HDL changes that may occur in patients with breast cancer can accelerate metastasis and progression of breast cancer. These results suggest an additional route for the search for therapeutic strategies for patients with breast cancer based on the oxidized HDL adverse effects on the breast cancer metastasis, which is the leading cause of increased mortality. Changes in HDL (such as glycation, oxidation, diabetic HDL) can lead to accelerated progression, proliferation, migration and invasion of breast cancer 8, 9 . In our study, higher HDL levels significantly related with well and moderately-differentiated tumors. This result may reflect a better prognosis in patients with a better lipid profile. Moreover, high serum levels of triglycerides were related to higher histological tumor grade, therefore reflecting a worse prognosis. However, there was only a tendency to statistical significance, perhaps because of small sample size.
A randomized study selected women for ten years, grouping them into two groups: usual diet and diet with reduction of lipids, demonstrating that small reductions in lipid consumption reduced serum concentrations of estradiol, estradiol binding globulin, estrone, and estrone sulfate in the follicular phase, and increased testosterone in the luteal phase of the menstrual cycle. These results indicate that small reductions in the consumption of lipids in adolescence reduce hormone levels related to increased risk for breast cancer 11 . In a study performed in Norway, there were evaluated 1,364 women with breast cancer. Women with a BMI 30 kg/m 2 had higher mortality compared with women with a BMI between 18.5 and 25 kg/m 2 . Among women with a BMI up to 25 kg/m 2 , improved survival was observed in those who regularly engaged in physical activity compared to sedentary women 12 . A cohort study showed that menopausal women with metabolic syndrome have higher risk of breast cancer. Obesity is a known risk factor for breast cancer recurrence and metastasis, both before and after menopause 3 . In our study, Ki67 positivity was related to greater weight, indicating a worse prognosis, but there was only a tendency to statistical significance, perhaps because of small sample size. The positivity for estrogen receptors, progesterone and HER2 showed no relevance in the present study.
A prospective study demonstrated the importance of serum LDL in patients with breast cancer as a prognostic factor. Thus, the metabolism of cholesterol can be an important therapeutic target for patients with breast cancer. LDL serum levels above 117 mg/dL were associated with a worse prognosis characteristics, such as high histological grade, higher proliferative rate and more advanced clinical stage. Patients with LDL cholesterol >144 mg/dL were also more likely to have lymph node metastasis. In addition, there was a relationship of elevated serum LDL with Her2/neu (ErbB2) positive 13 . Simvastatin can modulate estrone sulfate concentrations, and new investigations could show a potential chemopreventive activity in breast cancer 14, 15 . One limitation of this study is the small sample size. However, it was able to demonstrate the relationship between HDL levels with the degree of tumor differentiation, and may be targeted by new future studies.
Conclusion
Serum levels of HDL, triglycerides and weight may be related to prognosis in malignant neoplasm of the breast. To our knowledge, this is the first study in the literature that found a positive relation between high levels of HDL and lower tumor grade. Further studies with a larger number of patients are required to elucidate the role of metabolic disorders and prognosis in patients with breast cancer, which may be new target for these disease management strategies.
